[Abstract] Our protocol describes immunofluorescent staining, hematoxylin and eosin staining and [Background] The primary function of the lungs is gas exchange. The lungs are composed of various specialized cells and tissues, including the bronchi, the bronchioles and the pulmonary alveoli to facilitate gas exchange. To study lung development or lung diseases in mouse models, the lungs can be removed from mice and either frozen and embedded in optimal cutting temperature (OCT) compound or chemically preserved and embedded in paraffin. To preserve lung tissue architecture, we filled the lung with 1 ml of OCT compound for preparing frozen sections, or 10% buffered formalin for paraffin sections (Zhou et al., 2016) . Lung sections are then sliced from frozen or paraffin-embedded lungs and mounted onto slides for preparation of staining. We used frozen tissue sections for antibody-based immunofluorescent staining and used paraffin-embedded sections for hematoxylin and eosin (H&E) staining or Masson's trichrome staining. Frozen sections are quicker to prepare for immunofluorescent staining and most antibodies work well on frozen sections. Paraffin sections can also be used for immunofluorescent staining, but they require deparaffinization, rehydration and antigen retrieval. Some antibodies do not work well on paraffin sections even after antigen retrieval. However, paraffin samples can be stored at room temperate for very long periods and can be easily cut into very thin sections.
Materials and Reagents

Fisherbrand Superfrost Plus microscope slides (Fisher Scientific
Before mounting a coverslip; B. After mounting a coverslip.
13. Allow mounting media to cure overnight at room temperature.
14. Observe (and photograph if necessary) an immunofluorescent stained slide by mounting it on the stage of a fluorescence microscope or a confocal microscope.
B. H&E staining of lung sections
Lungs are fixed and embedded in paraffin as described in Baligar et al. (2016) . Lung sections shall be cut at 4-5 µm from paraffin embedded lung tissues, and mounted on glass slides.
1. Place slides in glass staining racks. The solutions fill in square glass staining jars. For EasyDip Slide Staining System, each jar holds 80 ml reagent and 12 slides in a staining rack.
2. Deparaffinize the sections by two successive xylene baths, 10 min each.
3. Hydrate the lung sections by passing through decreasing concentration of alcohol baths: 2 changes of absolute alcohol, 5 min each, 95% alcohol for 2 min and 70% alcohol for 2 min.
4. Wash briefly in distilled water.
5. Stain in Mayer's hematoxylin solution for 8 min.
6. Wash in warm running tap water for 10 min.
7. Rinse in distilled water. 11. Wash in distilled water.
12. Dehydrate very quickly through 95% alcohol and then absolute alcohol to wipe off Biebrich scarlet-acid fuchsin staining. Clear in xylene.
13. Mount with resinous mounting medium.
14. Observe (and photograph if necessary) a trichrome-stained slide by mounting it on the stage of an optical microscope.
Data analysis
Lung sectioning and staining are essential methods for studying lung development or lung pathology.
Immunofluorescent staining visualizes the expression and localization of interested proteins. H&E staining is most widely used in histology studies and medical diagnosis. Masson's trichrome staining detects collagen deposition in tissues. Figure 2 shows representative images of each staining on the lung sections from mice that had been undergone bone marrow transplantation and then infected with murine gamma herpesvirus 68 for three weeks.
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